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What Is Claimed Is: 

A Tma DNA polymerase mutant which is modified at least one 
'way selected from the group consisting of 

Qy\ ^ N° reduce or eliminate the 3'-*5' exonuclease activity of the 

polymerase; 

(b) to reduce or eliminate the 5'->3' exonuclease activity of the 
polymerase; and 

(c) to reduce bi^ eliminate discriminatory behavior against 
dideoxynucleotide. 

2. The D^A ^olynjerase mutant of claim 1, which is modified at 
least two ways. 

3 . The DNA polymerase mutant of claim 1 , which is modified three 

ways. 

4. The Tma DNA polymerase mutant of claim 1 which comprises a 
mutation in the O-helix of said DNA polymerase resulting in said DNA 
polymerase becoming non-discriminating against dideoxynucleotides. 



f. f^l^ 5 " The DN 4^^3^ s a8ff} aim 4 > wherein said O-helix is defined 

Jfo 7 as RXXXlOCXXFXXxV^ 

6. The Tma DNA polymerase as claimed in claim 5, wherein said 
20 mutation is a Phe 730 -»-Tyr 730 substitution. 

7. The Tma DNA polymerase of claim 1, wherein said DNA 
polymerase is a Tma DNA polymerase having substantially reduced 3 '-5' 
exonuclease activity. 
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8. The mutant Tma DNA polymerase as claimed in claim 7, wherein 
said mutant is a Asp 323 -►Ala 323 substitution. 

9. VThe mutant Tma DNA polymerase as claimed in claim 1 , wherein 
said mutant polymerase comprises both a Phe 730 -»Tyr 730 substitution and a 
Asp 323 ->Ala 323 substitution. 

10. The mutant DNA polymerase mutant of claim 1, wherein said 
DNA polymerase is a Tma DNA polymerase having substantially reduced 5/_-3 ' 
exonuclease activity. 



sraL 



1 1 . The mutant Tma DNA polymerase as claimed in claim 1 0, wherein 
said mutant polymerase has a deletion mutation in the N- terminal 5 '-3' 
exonuclease domain. 




12. The mutant Tma DNA polymerase as clalhied in claim 1 1 , wherein 
said mutant polymerase is devoid of the 219 N-t6rminal amino acids. 

13. A vector comprising a gene encoding the DNA polymerase of 
claim 1. 

14. The vector of claim ^3, wherein said gene is operably linked to a 
promoter. 

15. The vector of claim *4 5 Whdrein said promoter is selected from the 
group consisting of a k-P h promoter, \tac promoter, a trp promoter, and a trc 
promoter. 



16. A host cell comprising the vector of claim 13. 



# * 



-82- 



iU 10 



"W — 
m 15 



17. 

comprising: 



19. 

comprising: 



A method of producing a DNA polymerase, said method 

(a) culturing the host cell of claim 16; 

(b) expressing said gene; and 

(c) isolating said DNA polymerase from said host cell. 




1 8. The method of claim 1 7,/wherein said host cell is E. coli 



A method of synthesizing a double-stranded DNA molecule 



(a) hybridizing a primer to a first DNA molecule; and 

(b) incubating said DNA molecule of step (a) in the presence 
of one or more deoxy- or dideoxyribonucleoside triphosphates and the DNA 
polymerase of claim 1, under conditions sufficient to synthesize a second DNA 
molecule complementary to all or a portion of said first DNA molecule. 



- 20. The -method- ofl -claim 19, wherein- said deoxy- — or 

dideoxyribonucleoside triphosphates are selected from the group consisting of 
dATP, dCTP, dGTP, dTTP, dlTPj, 7-deaza-dGTP, dUTP, ddATP, ddCTP, 
ddGTP, ddlTP, ddTTP, [a-S]dATPA[a-S]dTTP 9 [a-S]dGTP, and [a-S]dCTP. 



21. The method of claim \9, wherein one or more of said deoxy- or 
dideoxyribonucleoside triphosphates kre detectably labeled. 
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(a) A method of se&iiep6ing a DNA molecule, comprising: 

(a) hybridizing a primer to a first DNA molecule; 

(b) contacting saidl DNA molecule of step (a) with 
deoxyribonucleoside triphosphates, the\DNA polymerase of claim 1, and a 
terminator nucleotide; 
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(c) incubating the mixture of step (b) under conditions 
sufficient to synthesize a random population of DNA molecules complementary 
to said first DNA molecule, whLrein said synthesized DNA molecules are shorter 
in length than said first DNA molecule and wherein said synthesized DNA 
molecules comprise a terminator nucleotide at their 5' termini; and 

(d) separatii g said synthesized DNA molecules by size so that 
at least a part of the nucleotide sequence of said first DNA molecule can be 
determined. 



22. The method of jclaim 22, wherein said deoxyribonucleoside 
triphosphates are selected from the group consisting of dATP, dCTP, dGTP, 
dTTP, dITP, 7-deaza-dGTP, dU*Q^ S ]dATP, [a-S]dTTP, [<x-S]dGTP, and 
[a-S]dCTP. 



23. The method of claiJp 22, wherein said terminator nucleotide 
ddTTP, ddATP, ddGTP or ddCTP. 



is 



24. The method of clairA 22, wherein one or more of said 
deoxyribonucleoside triphosphates is detectably labeled. 



25. The method of claim 22, ^herein one or more of said terminator 
nucleotides is detectably labeled. 



26. A method for amplifying a double stranded DNA molecule, 
comprising: 

(a) providing a first and second primer, wherein said first 
primer is complementary to a sequence at or near the 3 ^termini of the first strand 
of said DNA molecule and said second primer is complementary to a sequence 
at or near the 3 '-termini of the second strand of said DNA molecule; 
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second ■ '""'^^''"""'^'"-dfc,^^^ 



are 



(d) repeating steps (a) to (c) one or more times. 
tnphosphat e sar e seleeted fr o m me gr A co ^ istineofriATp _ 



dTTP, dITP, 7-deaza-dGTP, dUTP 
[a-S]dCTP 



consisting of dATP, dCTP, dGTP, 
LdATP, [a-SJdTTP, [ a -S]dGTP, and 



28- A kit for sequencing a DNA molecule, comprising- 
of claim l; ^ 3firStC0nWrm ^ S ^ 

7/ " u ^ 3 SCC ° nd C ° ntainer mCanS C0m P risi »g one or more 
dideoxynbonucleoside triphosphates; and 

(c) a third container means comprising one or more 
deoxyribonucleoside triphosphates. 



29. A kit for amplifying a DNA molecule, comprising- 
of claim 1 ; J' 3 ^ CODtainer ^ C ° mPriSing ° NA ^lymerase 

dp - fc ^ 3 SeC ° nd C ° ntainer means Rising one or more 
deoxyribonucleoside triphosphates. 
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' C °™ ng *> * ^Unerase ha, been mutated ' ' ' °' 
3 ' ■ A vector coding for L mutan , ^ ^ 3 



32. 



A host cell comprisJithe vector of claim 



32. 



01y IM Glv'" m-f? iss \ P ' p -Asp ",Asp IJ » 

comprising 8 Wi T DNA ^raerae has been mutated, 

(a) c "ltoingthehostcellofeIaim33; 

W ^P^themutantW^^.^ 

(c) isolating said mutan, lj N A polymerase. 



J A method ofpreparing cDNA from mRNA, comprising 

^^"^^dsDNAfrommRNA, comprising 
oligonucleotide or primer „hi h dTTP> " nd « 




